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Abstract 
Foodborne illness is a common but in many calls preventable disease. The Centers for 
Disease Control and Prevention has reported over half of the foodborne illness outbreaks were 
associated with restaurants. In Kansas, the state and local health departments are responsible for 
investigation of foodborne illnesses. The Kansas Department of Health and Environment and 
Kansas Department of Agriculture work together to monitor the restaurant-based intrastate 
foodborne illnesses. Restaurant-based foodborne illness complaint data from 2009 to 2012 were 
analyzed for this study. The objective was to compare characteristics of these complaints and to 
evaluate what information regarding the complaint would more likely lead to a foodborne illness 
outbreak. Of the 1,011 complaints, 109 were investigated, and 46 were confirmed as outbreaks. 
The investigation rate of all complaints was 10.8%, and the outbreak rate of all the investigation 
was 42.2%. Etiology of these outbreaks indicated two major pathogens: 30.4% of Norovirus, and 
8.7% Salmonella spp. More complaints and outbreaks were seen in areas with higher populations. 
Outbreak confirmation was more frequent among complaints involving multiple households, and 
more brief exposure-to-illness time.  
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Chapter 1 - Field Experience 
My field experience placement was facilitated through the Governor’s Internship 
Program. It took place within the Kansas Department of Health and Environment (KDHE) 
in Topeka, Kansas; under the guidance of Daniel Neises, Senior Epidemiologist in the 
Bureau of Epidemiology and Public Health Informatics. The field experience included 
240 on-site hours at KDHE, and was fulfilled from February 1, 2013 to July 10, 2013.  
  Governor’s Office Internship Program 
The Governor’s Internship Program is a select internship experience designed to give 
high-quality college students (juniors and senior undergraduates, graduate and law 
students) the opportunity to see the inner workings of state government and contribute to 
growing and improving the State of Kansas (KDHE, 2012b). The internship program 
operates in three time frames each year in spring, summer and fall.  
 Kansas Department of Health and Environment 
The Kansas Department of Health and Environment (KDHE) is a state level 
department. It is directed by the secretary Dr. Robert Moser, with the mission of 
protecting and improving the health and environment for all Kansas residents, and the 
vision of “healthy Kansas living in safe and sustainable environment” (KDHE, 2011). 
KDHE is divided into four separate divisions, which include Administration-Office of the 
Secretary, Division of Public Health, Division of Health Care Finance, and Division of 
Environment (KDHE, 2011a). The Division of Public Health is composed of nine bureaus, 
including the center for health equity, center for performance management, community 
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health systems, disease control and prevention, environmental health, epidemiology and 
public health informatics, family health, health promotion, and oral health. My internship 
took place in the Bureau of Epidemiology and Public Health Informatics (Figure 1).  
 
 
Figure 1: Organization structure of this field experience at the Kansas Department of Health and 
Environment 
 Bureau of Epidemiology and Public Health Informatics 
The Bureau of Epidemiology and Public Health Informatics (BEPHI) is responsible 
for collecting, analyzing, and interpreting data on a variety of conditions of public health 
importance (KDHE, 2013b). 
The records collected by the BEPHI include births, deaths, infant mortality, 
marriages, and disease conditions, including infectious disease. In the foodborne illness 
analysis project, foodborne illness outbreak data are pulled from EpiTrax. EpiTrax is an 
open source, highly configurable, comprehensive surveillance and outbreak management 
application designed for public health (KDHE, 2012a).  
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 MPH Field Experience Project Overview 
I have participated in some projects during the internship where I applied my public 
health knowledge. The KDHE foodborne illness complaints data from 2009 through 2012 
were analyzed for this study. Other projects of the field experience were daily telephone 
conferences, telephone interviews for a Hepatitis C outbreak investigation, and a school 
survey of vaccination among students in grade 6, 7 and 8.  
The objective of my field experience main project was to describe and analyze 
restaurant-associated foodborne illness complaints reported to the Kansas Department of 
Health and Environment (KDHE) from the Kansas Department of Agriculture (KDA) 
during 2009-2012. Conducting this assessment provided experience working with actual 
data collected by public health agencies and the challenges the data can present. 
Assessing foodborne illness complaints will help KDHE determine what types of food 
establishments are most frequent for complaints and outbreaks. Observing the outbreak 
investigation process provided “real world” experience with infectious disease 
epidemiology in public health. 
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Chapter 2 - Introduction to Foodborne Illness  
Foodborne illnesses refer to diseases acquired through eating or drinking 
contaminated food or liquids. Foodborne illness is infection or irritation of the 
gastrointestinal tract caused by biological agents or chemical agents. The majority of 
illnesses are caused by harmful bacteria and viruses. Pathogens causing most foodborne 
illnesses nationwide are norovirus, Salmonella spp., Clostridium perfringens, and 
Campylobacter spp. (CDC, 2011b). Symptoms may be mild or serious. The most 
common symptoms are abdominal cramps, nausea and vomiting, diarrhea, fever and 
dehydration. 
Some people are more likely to develop foodborne illness than others. Older adults, 
pregnant woman and young children are most vulnerable to foodborne illnesses. Also at 
risk are people with compromised immune systems or chronic diseases. Foodborne illness 
can be life-threatening and lethal for these vulnerable groups.  
Each year, roughly one out of six people (about 48 million citizens) in the United 
States gets sick from foodborne diseases, 128,000 are hospitalized, and 3,000 die (CDC, 
2012; CDC, 2011a). 
Foodborne illnesses have a severe impact on medical costs in the United States. 
Salmonella, found in raw and undercooked meat, poultry, dairy products, and seafood, 
leads to $365 million in direct medical cost annually (CDC, 2011a). 
Foodborne illness is often a preventable public health problem. Food may become 
contaminated at many critical points, such as production, processing, and even after 
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purchase.  Properly controlling and monitoring critical points such as storing, cooking, 
cleaning, and handling foods can reduce the risk of foodborne illnesses.  Based on the 
estimation of the Centers for Disease Control and Prevention (CDC), reducing 10% of the 
foodborne illnesses would keep about 5 million Americans from getting sick each year.  
Restaurants are a significant contributor to the burden of foodborne disease. From 
1998 to 2004, CDC reported 9,040 foodborne disease outbreaks. Of these outbreaks, 
4,675 (52%) were associated with restaurants (Jones and Angulo, 2006). The majority of 
restaurant outbreak etiologies were undetermined; of the known etiologies, norovirus and 
Salmonella spp. were most frequently seen (Table 1).  
 
Table 1: Etiology of restaurant-associated outbreaks reported to the Centers for Disease Control 
and Prevention during the period 1998-2004 (Jones and Angulo, 2006) 
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  Duties of KDHE and KDA 
The Bureau of Epidemiology and Public Health Informatics at the Kansas 
Department of Health and Environment (KDHE) is responsible for collecting, analyzing, 
and interpreting data on a variety of conditions of public health importance (KDHE, 
2013b). Notifiable conditions, including diseases that may be caused by foodborne illness, 
must be reported to KDHE per Kansas Administrative Regulation 28-1-2(Appendix A 
lists reportable diseases in Kansas). KDHE assists local health departments with the 
investigation of infectious disease cases (KDHE, 2010), and with outbreak investigations, 
if one is detected.  
The Kansas Department of Agriculture (KDA) supports  agriculture in Kansas (KDA, 
2012), and is responsible for enforcing many agribusiness regulations, including 
inspecting commercial food operations such as meat processing facilities and dairies. The 
Food Safety and Lodging Program at KDA is responsible for routine inspections at 
grocery stores, restaurants in grocery stores, restaurants, and lodging facilities (KDA, 
2006)  such as licensing businesses, and receiving complaints. 
 Foodborne illness complaints, investigations, and outbreaks  
There are three phases of a foodborne illness outbreak investigation in Kansas: 
receiving a complaint, conducting an environmental inspection and initial epidemiological 
investigation, and conducting a full outbreak investigation. 
Citizens can make a foodborne illness complaint regarding a restaurant by contacting 
KDA through either an online form (http://www.ksda.gov/food_safety/) or telephone 
(785-296-5600). Alternatively, a citizen may telephone KDHE or a local health 
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department first about an illness complaint. KDHE and KDA share information received 
about foodborne illness complaints  
After a complaint is received, KDA may send an inspector to the establishment for 
an on-site inspection. If the complaint meets KDHE’s outbreak definition, an initial 
epidemiological investigation is conducted. KDHE defines a foodborne disease outbreak 
as two or more individuals who experience a similar illness after eating a common food or 
food from a common place, in the absence of other shared exposures (KDHE, 2008). 
Because people living in the same household people may share the same food and have 
other shared exposures, complaints involving only a single household are generally not 
investigated by KDHE.  
Once the outbreak definition is met, KDHE works with the local health department 
to get sufficient epidemiologic information from the complainant(s). Detailed information 
about foods consumed and symptoms experienced are collected. If the symptoms and 
incubation periods reported are consistent with foodborne illness, KDHE and the local 
health department conduct a full outbreak investigation. If the complainants cannot be 
reached for more information, or if the epidemiological information is not consistent with 
a foodborne illness, the epidemiological investigation is stopped and the complaint is 
classified as “not an outbreak.”  
Foodborne disease outbreak investigations are conducted to determine what 
factors are associated with illness and what measures can be done to prevent further 
illness. A typical investigation is composed of epidemiologic investigation, laboratory 
analysis, and an environmental assessment (KDHE, 2008). Additional interviews may 
be conducted with others known to be exposed to the same restaurant, and stool 
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specimens may be collected from ill individuals for laboratory testing. KDA shares 
inspection results with the KDHE, and KDHE shares epidemiology results with the 
KDA. KDA works with restaurant to make corrective measures, such as reviewing a 
HACCP (Hazard Analysis and Critical Control Points) plan, or training employees on 
food safety.  
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Chapter 3 - Analysis of Foodborne Illness Complaints  
 Objectives 
This study focused on the analysis of restaurant-associated foodborne illness 
complaints in Kansas received by the KDA from 2009 to 2012. The objectives were to 
examine the characteristics of these complaints and to compare complaints that led to 
outbreak investigations to those that did not. 
 Methods 
Foodborne illness complaints were received by the Kansas Department of 
Agriculture through an online complaint form on the KDA website or telephone calls. A 
Microsoft Word form was completed for each complaint, and then shared via encrypted 
email with KDHE. Beginning in 2009, KDHE transferred the data from each complaint 
into Microsoft Excel spreadsheets. New spreadsheets were created for each calendar year 
of complaints. Only complaints that were initially reported to KDA were included; 
complaints that citizens first reported to KDHE or a local health department were 
excluded. 
Information collected included report date; method of complaint submission; 
establishment name, type, and address; meal date and time; illness onset date and time; 
and the number of households and ill persons affected. Additional data fields were 
calculated from the complaint data, such as exposure-to-illness days, exposure-to-
complaint days, and illness-to-complaint days. Exposure-to-illness days were defined as 
the interval from the time an individual was exposed to the restaurant’s food to the time of 
 10 
 
illness onset. Exposure-to-complaint days were defined as the time between an individual 
was exposed to the restaurant’s food to the time they made a complaint. Illness-to-
complaint days were defined as the time of illness onset to the time they made a 
complaint. The day of the week column in each complaint was determined by using SAS 
version 9.2 (SAS Institute, Inc.; Cary, North Carolina), a widely used statistical software 
package, which was also utilized to remove typographical errors from the complaints. 
For purposes of this analysis, all complaints were grouped by three main categories: 
complainant information, establishment information, and investigation information. 
Details are provided in Figure 2.  
 
Figure 2: Classification of complaint information  
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The data set included restaurant-based complaints from four calendar years: 2009, 
2010, 2011, and 2012. KDA collects complaints for three types of facilities: food service 
restaurant (FSR), food service grocery (FSG), and lodging (LOD). For this analysis, only 
complaints regarding ready-to-eat (RTE) food from these three facility types were 
included.  
After omitting non-RTE food complaints, the data set contained 1,011 complaints 
received from 2009 to 2012.  
The KDA foodborne illness complaint data set was merged with KDHE’s data set of 
foodborne illness investigations and outbreaks. Investigation data from January 1, 2009 to 
December 31, 2011 was extracted from the Kansas Electronic Disease Surveillance 
System (EDSS), and the current surveillance system, EpiTrax, provided data from 
January 1, 2012 to December 31, 2012.   
Merging these data sets allowed for the comparison of three categories of restaurant-
associated foodborne illness complaints: no investigation (complaints that did not lead to 
a KDHE investigation), not an outbreak (KDHE conducted an initial investigation, but the 
complaint could not be defined as an outbreak), and outbreak (KDHE determined that an 
outbreak occurred and a full investigation was conducted). The investigation rate and 
outbreak rate were calculated. The investigation rate was defined as the percentage of 
complaints that led to a KDHE investigation: 
Investigation rate = (number of investigations / number of complaints)* 100% 
The outbreak rate was defined as the percentage of outbreaks among investigated 
complaints: 
Outbreak rate = (number of outbreaks / number of investigations)*100% 
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  Results and Discussion 
 Complaints received in each year 
A total of 1011 complaints were received from 2009 to 2012, in which 109 were 
investigated and 46 were confirmed as outbreaks. Table 2 shows the number of 
complaints, investigations and outbreaks in each year. The investigation rate was 10.8%, 
and the outbreak rate was 42.2%. 
Table 2: Number of restaurant-associated food-borne illness complaints received in Kansas, 
2009-2012 
Year Number of complaints Number of investigations Number of outbreaks 
2009 248 24 1 
2010 270 23 9 
2011 214 29 17 
2012 279 33 19 
Total 1011 109 46 
 
 Method of complaint submission 
The restaurant-associated complaints were received either by telephone calls or 
website forms. In 2009-2012, 676 (66.9%) complaints were received by telephone, 239 
(23.6%) complaints were received through the KDA website, and 96 (9.5%) complaints 
had no recorded method of submission. The following figure (Figure 3) displays the 
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Kansas foodborne complaint investigations and outbreaks distribution in different 
receiving measures from 2009 to 2012. Generally, complaints received by telephone were 
much more frequent than complaints received by website form; investigations and 
outbreaks were more frequent in telephone-based complaints. Note the year 2009 was the 
first year of using online form filing restaurant-associated foodborne illness complaints, 
the small number of complaints receiving online may indicate this. In these four years, 
making complaints by website has an increasing trend, and outbreaks also appear more 
with this tendency. The growth trend of complaints received by website forms may be due 
to the extensive use of internet and people’s awareness of using government websites.  
 
Figure 3: Restaurant-associated food-borne illness complaints distribution by received measures 
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In 2009-20111, the total complaints numbers were 733, and 149 (20.3%) of them 
were received anonymously. In these anonymous complaints, 83 (55.7%) were received 
by telephone, and 46 (30.9%) were received by the KDA website, and 20 (13.4%) had no 
recorded method of submission. Only a few (n=6) investigations took place from 
anonymous complaints and one outbreaks was detected (Figure 4). Figure 4 indicates the 
increasing trend of anonymous complaints from 2009 to 2011.  
 
Figure 4: Number of anonymous restaurant-associated food-borne illness complaints received in 
Kansas, 2009-2011. 
   
                                                 
1 There was no information about anonymous complaints in the data collected in 2012. 
 15 
 
 Outbreak etiology 
In this study, there were 1,011 total complaints, 109 investigations, and 46 outbreaks. 
In this complaint-based pool of 46 outbreaks, the outbreak etiology was confirmed in 18 
outbreaks: 14 (30.4%) outbreaks were caused by norovirus, and four (8.7%) were caused 
by Salmonella spp. (Table 3). The etiology was not determined in 28 (60.9%) outbreaks.  
 
 
Table 3: Restaurant-associated food-borne illness complaint outbreak etiologies in Kansas, 2009-
2012 
Pathogen Number of outbreaks Percentage (%) 
Norovirus 14 30.4 
Salmonella spp. 4 8.7 
Unknown 28 60.9 
 
Outbreaks were classified by counties based on restaurant address, and the number of 
outbreaks per county was examined. Figure 5 shows the outbreaks identified from 
restaurant-associated complaints in Kansas counties from 2009 to 2012. Only three 
counties have more than 10 outbreaks: Johnson County, Shawnee County, and Sedgwick 
County. The western half of Kansas had only 5 (10.8%) outbreaks. 
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Figure 5: Outbreaks identified from restaurant-associated food-borne illness complaints by 
Kansas County, 2009-2012. 
 
 Complaints by counties groups 
Complaints were classified into counties based on restaurant address, and the number 
of complaints per county was examined. The counties with the highest number of 
complaints was Johnson County (n=315, 31.2%), followed by Sedgwick County (n=169, 
16.7%), and Shawnee County (n=110, 10.9%). These three counties accounted for over 
half (n=594, 58.8%) of all complaints. While only 14 complaints were received for 
Crawford County, five (35.7%) were determined to be outbreaks.  
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Figure 6 displays the distribution in Kansas counties of foodborne illness complaints 
from 2009 to 2012. The following table (Table 4) lists statewide foodborne illness 
complaints received from 2009 to 2012 based on county units. The complaints were 
divided into three categories based on the investigation and outbreak status.   
 
Figure 6: Map of counties in Kansas reporting restaurant-associated food-borne illness 
complaints from 2009 to 2012 
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Table 4: Number of restaurant-associated food-borne illness complaints, investigation and 
outbreak regarding restaurants in Kansas counties, 2009-2012 
County 
Number of 
complaints not 
investigated 
Number of 
complaints 
investigated, 
but not an 
outbreak 
Outbreak Total 
ALLEN 3 3 
ATCHISON 2 1 3 
BARBER 1 1 
BARTON 4 4 
BOURBON 3 3 
BUTLER 10 1 1 12 
CHAUTAUQUA 1 1 
CHEROKEE 1 1 
CLOUD 3 3 
COFFEY 1 1 
COWLEY 7 1 8 
CRAWFORD 8 1 5 14 
DICKINSON 1 1 
DOUGLAS 38 3 41 
EDWARDS 2 2 
ELLIS 8 1 9 
ELLSWORTH 2 2 
FINNEY 9 1 1 11 
FORD 7 1 8 
FRANKLIN 4 1 1 6 
GEARY 15 15 
GOVE 1 1 
GRAHAM 1 1 2 
GRANT 3 3 
GRAY 3 3 
HARVEY 10 10 
JACKSON 2 2 
JEFFERSON 4 4 
JOHNSON 286 16 13 315 
LABETTE 7 7 
LEAVENWORTH 14 1 15 
LOGAN 1 1 
LYON 12 1 1 14 
MARION 2 2 
MARSHALL 2 2 
MCPHERSON 3 3 
MIAMI 7 7 
MITCHELL 1 1 
MONTGOMERY 6 6 
MORRIS 1 1 
NEMAHA 2 2 
NEOSHO 5 5 
OSAGE 1 1 
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POTTAWATOMIE 4 4 
PRATT 2 2 
RENO 25 2 27 
REPUBLIC 1 1 
RILEY 27 1 1 29 
RUSH 1 1 
RUSSELL 3 3 
SALINE 28 2 30 
SEDGWICK 141 14 14 169 
SEWARD 7 2 9 
SHAWNEE 97 2 11 110 
SHERMAN 1 1 
STEVENS 1 1 
SUMNER 2 2 
THOMAS 1 1 
TREGO 1 1 
WABAUNSEE 1 1 
WALLACE 1 1 
WILSON 3 3 
WYANDOTTE 51 4 4 59 
 
 
The KDHE Bureau of Local and Rural Health classifies counties by peer groups, 
which are based on the population density. This classification system divides the 105 
counties into five groups: urban (150 or more persons per square mile), semi-urban (40-
149.9 persons per square mile), densely-settled rural (20-39.9 persons per square mile), 
rural (6-19.9 persons per square mile), and frontier (less than 9 persons per square mile). 
A map showing the peer group classification of each county is provided in the Figure 7. 
The distribution of foodborne illness complaints by county peer groups are listed in Table 
5.  
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Figure 7: Kansas county population density peer group classifications (KDHE, 2013a) 
 
Table 5: Restaurant-associated food-borne illness complaints reported by Kansas county 
population density peer groups, 2009-2012 
Population per square mile (2011 Estimate): Frontier: less than 6.0 persons; Rural: 6.0-19.9 persons; 
Densely-Settled Rural: 20.0-39.9 persons; Semi-Urban: 40.0-149.9 persons; Urban: 150 or more 
persons. (KDHE, 2013a) 
 
County 
No 
investigation 
Not an 
outbreak 
Out-break 
Total 
complaints
Population per region 
(Estimate 2011) 
Percent of population 
(2011) 
Complaints per 
10,000 people 
Frontier 11 0 1 12 113,453 3.95% 1.058
Rural 32 0 32 237,591 8.27% 1.347
Dense Rural 92 3 7 102 477,364 16.63% 2.137
Semi-Urban 140 6 10 156 462,211 16.10% 3.375
Urban 627 40 42 709 1,580,619 55.05% 4.486
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The complaint distribution corresponds to the population distribution. Complaints 
are concentrated in urban counties. Over two-thirds of the outbreaks took place in the 
urban group, where more than half of the total population resides. The percent of 
outbreaks in the semi-urban and densely-settled rural groups is nearly equal (16.10% and 
16.63%), lower compared to the urban group. The rural and frontier groups bear the 
lowest number of outbreaks.   In the urban county peer group with a high population 
density, 4.486 complaints were received per 10,000 people, while in the frontier county 
peer group with a low population density the rate was 1.058 complaints per 10,000 
people. One possible reason is that people in rural counties are more familiar with each 
other compare to big cities; therefore when a foodborne disease occurs it is unlikely to 
make a complaint and hold against a restaurant owned by an acquaintance. 
There are 105 counties in Kansas. These counties were divided into six geographic 
groups. Statistics based on these geographic regions are listed below (Figure 8 and Table 
6). The following map and table show a trend of complaint distribution. The most 
complaints occurred in Johnson, Sedgwick and Shawnee counties. The geographic area 
with the most complaints report was the northeast region, while the least complaints 
report was the northwest region. Reasons could include more restaurants in larger 
counties; and different population density all around Kansas. A potential reason could be 
people in these counties have a relatively easier access to the health care provider. 
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Figure 8: Restaurant-associated food-borne illness complaints distribution in Kansas county 
geographic groups in 2009-2012 
 
Table 6: Number of restaurant-associated food-borne illness complaints, investigations and 
outbreaks in Kansas geographic regions, 2009-2012 
Regions No investigation Not an outbreak Outbreak Total  
North Central 48 0 2 50 
  Northeast 570 29 32 631 
Northwest 16 0 2 18 
Southeast 38 1 5 44 
South Central 200 17 16 233 
Southwest 30 2 3 35 
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In the past four years, 42 counties did not receive any restaurant-associated 
foodborne illness complaints. As listed below, these counties are centralized in west 
regions, especially in Southwest (Table 7).   
No complaints were received for 12 counties in the Southwest region and eight 
counties in the Northwest region. These two regions accounted for nearly half (n=20, 
47.6%) of the total counties with no complaints. 
Table 7: Kansas counties (by geographic region) in which no restaurant-associated food-borne 
illness complaints were reported during 2009-2012 (n=42) 
 
 Weekday distribution 
The study shows that the number of complaints received also varied by day of the 
week. Figure 9 displays the complaint distribution by weekdays. 
In terms of weekdays, 282 (27.9%) complaints were received on Mondays, followed 
by Tuesdays with 257 complaints. The number received on Thursdays and Fridays was 
NORTH- 
EAST 
SOUTH- 
EAST 
SOUTH  
CENTRAL
NORTH  
CENTRAL 
NORTH- 
WEST 
SOUTH- 
WEST 
Brown Anderson Comanche Clay Cheyenne Clark 
Chase Elk Harper Jewell Decatur Greeley 
Doniphan Greenwood Kingman Lincoln Ness Hamilton 
Linn Kiowa Osborne Norton Haskell 
Woodson Pawnee Ottawa Phillips Hodgeman 
Stafford Rice Rawlins Kearny 
Smith Rooks Lane 
Washington Sheridan Meade 
Morton 
Scott 
Stanton 
Wichita 
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similar, at approximately 150. Generally, the complaint number went down with sequence 
of the day. The unbalanced distribution on weekdays may be due to two reasons: the 
KDA is closed on weekends, and people eat out more on weekends. Complaints reported 
during weekends will be accepted on Mondays, which is why Mondays bear the 
undoubted peak in a week. The only complaint received on Sunday is a rare exception for 
recording a foodborne disease complaint with a weekend date. 
 
Figure 9: Distribution of restaurant-associated food-borne illness complaints received in Kansas 
by day of week, 2009-2012 
 
Based on the received complaints, when complainants recall their possible exposure date, 
they also have a various distribution by weekdays. Figure 10 indicates the complaint 
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exposures distribution by day of the week. Weekends (Saturdays and Sundays) bear the 
highest number, and Fridays are relatively high. The lowest number occurs on Thursday. 
 
Figure 10: Distribution of restaurant-associated food-borne illness complaints recall exposures in 
Kansas by day of the week, 2009-2012 
 
 Household numbers in outbreaks  
To evaluate the collected complaint data for many factors associated with foodborne 
illness outbreaks, for this analysis we chose the household number and the incubation 
time period. The household number means the number of households in the outbreak.  
The following figure (Figure 10) displays the outbreak distribution in household 
numbers.  
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In a complaint, the household number has a close connection with the selection of 
making an investigation. In Figure 11, the one household category has 671 complaints, 
within only 3 outbreaks in four years. Meanwhile, in the category of 5 or more households, 
16 outbreaks were confirmed out of 26 complaints. Therefore, when more households are 
involved, there is a higher possibility for confirming an outbreak. 
 
Figure 11: Distribution of restaurant-associated food-borne illness complaints received in Kansas 
by household numbers, 2009-2012 
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 Analysis of time between estimated exposure, illness onset, and 
complaint 
The following figures (Figure 12, Figure 13, and Figure 14) display the complaints 
distribution in different time periods. The blue bars are complaints that did not lead to an 
investigation. The red bars are complaints in which an investigation was started but which 
were ultimately not defined as an outbreak. The green bars indicate number of outbreaks.  
Figure 12 reveals the complaint distribution in exposure-to-illness days; 591 (58%) 
out of 1011 complainants said they got sick the same day they consumed the suspect 
foods. and 27 (4.5%) outbreaks were detected in these 597 complaints. In the category of 
one day between exposure to the suspect foods to illness onset, 293 complaints were 
reported, and 16 (5.4%) were detected as outbreaks. For those complaints that have two or 
more days interval between exposure and illness onset, no outbreaks were detected. There 
were 86 complaints that did not have a specific exposure-to-illness time recorded.  
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Figure 12: Distribution of restaurant-associated food-borne illness complaints received in Kansas 
by exposure-to-illness days, 2009-2012 
 
Complaints distribution in exposure-to-report days is shown in Figure 13. Only 22 
individuals reported becoming ill the same day after being exposed to the restaurant. After 
being exposed to the suspect foods in restaurants, the first week (7 days) represented the 
most intensive time period for making complaints. A peak appears with 275 (27.2%, 
n=1011) complaints having an estimate of one day between exposure and making the 
complaint, which means 27.2% individuals in Kansas made complaints the following day 
after consuming the suspect foods.  The second day keeps complaints number as high as 
198 (19.6%), following the third day with 133 (13.2%) complaints. In total, 844 (83.5%) 
individuals made complaints in the first week (first seven days) after they were exposed to 
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the suspect food. During the second week following consumption of the suspect food, this 
complaint number dropped to 63 (6.2%). In addition, 51 (5.0%) complaints did not have 
exposure-to-report days in record. 
 
Figure 13: Distribution of restaurant-associated food-borne illness complaints received in Kansas 
by exposure-to-complaint days, 2009-2012 
 
The illness-to-report days usually reflects how soon individuals would report their 
possible foodborne illness. There were 85 complaints made the same day that the 
individual got sick. However, the most frequent time appears to be the one day interval. A 
total of 292 (28.9%) complaints were received the first day following when individuals 
got sick from eating at a restaurant. A similar trend turn up with the exposure-to-report 
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days; the first week fallowing exposure had 835 complaints which is 82.6% reported their 
potential foodborne illness compare to 51 (5.0%) complaints of the second following 
week.  
 
Figure 14: Distribution of restaurant-associated food-borne illness complaints received in Kansas 
by illness-to-complaint days, 2009-2012 
 
When illness onset occurs the same day the food is consumed, individuals would 
think the last thing eaten made them sick and provide more detailed information which 
would be a big help for tracking back. If an investigation is filed, it can reduce the range 
of target food, and make the inspection more effective. In addition, the most common 
pathogen of foodborne illness is norovirus, with an incubation time of less than 24 hours.  
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In Figure 13 and Figure 14, the mode of both time periods falls in the Day 1 
coordinate. Some reasons could include the following factors: Individuals may consume 
the foods in daytime but illness onset in early morning; they will wait until the next 
daytime to report; people cannot report an illness until they get sick; and it takes time 
from the possible exposure to start having symptoms. In addition, a person might be busy 
treating their symptoms or seeing a doctor so reporting the complaint is not the first 
priority at this time.  People who ate with others would also likely check with their family 
or friends before making a complaint.  
 Summary 
The aim of this data analysis was to describe the characteristics of restaurant-based 
foodborne illness complaints. Of the 1,011 complaints 109 were investigated, and 46 were 
confirmed as outbreaks. In other words, the investigation rate was 10.8%, and the 
outbreak rate was 42.2%. Only 39.1% of the outbreaks detected a pathogen, of which 
norovirus was 30.4% and Salmonella spp. was 8.7%. For the period of study (2009-2012), 
two-thirds of complaints were received by telephone, however, there is an increasing 
trend towards website-based reporting.  
Received complaints were distributed all around Kansas; however, complaints were 
concentrated in Johnson, Sedgwick and Shawnee counties. The complaint distribution 
corresponds to the population distribution. In the urban county peer group with a high 
population density, 4.486 complaints were received per 10,000 people, while in the 
frontier county peer group with a low population density the rate is 1.058 complaints per 
10,000 people. 
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Complaints have an unbalanced distribution throughout the week. Mondays have the 
most complaints. The possible reasons could include: Monday is the first working day of 
each week, and people are tend to eat in restaurants more on weekends. 
The study also found complaints that involve multiple households are more likely to 
be classified as outbreaks.  
For our data we calculated three intervals (exposure-to-illness days, exposure-to-
report days, and illness-to-report days). More outbreaks were detected when a complaint 
was made within two days of exposure, compared to complaints made more than two days 
after exposure. This may be due to better food history recall among individuals who were 
recently exposed. Complaints made quickly after exposure may also lead to a higher 
chance of collected and testing laboratory specimens.  
Measures of complaint submission: how to make and how to file a complete 
complaint is crucial. Currently, the KDA and KDHE have specialists to answer complaint 
calls. But on the KDA website, the anonymous option may easily result in an error. It is 
very simple to choose to make an anonymous complaint, and no personal information is 
required. This could be used by individuals to make a false complaint, and provides no 
way to track back. 
 
 Study limitations 
The real art of conducting surveillance lies in collecting accurate and timely data, 
and in carefully and correctly interpreting the data (KDHE, 2008). Following are some 
study limitations that could potentially lead to bias and inaccuracy.  
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Under-reporting data: Initial data were obtained from KDA, and were collected via 
email or complaint calls. Cases that were not submitted into these databases would be left 
out. There will also be inevitable under-reporting of foodborne illnesses that were not 
covered in this study.  
Invalid complaint: Invalid complaints included incomplete information in the 
complaint data, such as missing data fields, and no date of illness onset. In addition, 
complainants may be incorrectly thinking a restaurant caused an illness when it was 
actually something else.   
Restaurant numbers in each county: Comparing complaint numbers with the number 
of restaurants in each county could provide more information, as could comparing 
complaint numbers with the population density. In this study, we assumed the number of 
restaurants per county corresponded with county population, and it would be more 
accurate to use the actual restaurant statistics. Currently, the KDA and the restaurant 
association could not provide those numbers.  
 Future study 
A further study could focus on the complaint ratio, such as collect the number of 
restaurants in each county and the comparison of complaint ratio in each county. In 
addition, more classifications could be drawn and compared: size of restaurant, type of 
restaurant (buffet VS. fast food), and type of food (Mexican VS. Chinese).  The 
incubation period can also be calculated based on hours, which will be more accurate for 
identifying an outbreak.  
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Appendix 
Note the appendix excerpted from Foodborne Illness and Outbreak Investigation 
Manual (KDHE, 2008). 
 A – Kansas reportable disease list 
 B - Foodborne outbreak investigation flowchart 
 C - CDC’s “investigation of a Foodborne Outbreak” form (eFDR S) 
 D - Final epidemiology report 
 E - Flowchart for Kansas Department of Health and Environment 
inspectors 
 F - Flowchart for Kansas Department of Agriculture inspectors 
 G - KDHE Compliant Investigation Report 
 H - Foodborne illnesses etiologic agents characteristic  
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